Operations Iraqi Freedom and Operations Enduring Freedom (OEF/OIF) have had profound effects on our veteran population. Of the 1.64 million troops that had been deployed in support of OEF/OIF since October 2007, an estimated 20% have likely sustained a mild traumatic brain injury (mTBI; Tanielian & Jaycox, 2008) . OEF/OIF veterans seeking services though the Veterans Health Administration (VHA) who are determined to have a history (or suspected history) of mTBI in addition to current postconcussive symptoms are automatically referred to outpatient polytrauma clinics for further evaluation and treatment (Belanger, Uomoto, & Vanderploeg, 2009) . Given that combat exposure significantly increases the risk for both mTBI and posttraumatic stress disorder (PTSD; e.g., Hoge et al., 2008; Smith et al., 2008; Tanielian & Jaycox, 2008) , it is not surprising that PTSD is a significant problem among veterans seen through polytrauma clinics. For instance, two recent studies found that approximately 68% of OEF/OIF veterans with a probable history of mTBI seen through VA outpatient polytrauma clinics met diagnostic criteria for PTSD (Lew et al., 2009; Lew et al., 2010) . In addition to PTSD, other mental and physical health comorbidities are common in this patient populations, including persistent postconcussive symptoms associated with a remote history of mTBI, depression, substance abuse, chronic pain, and sleep disturbance (e.g., Carlson et al., 2010; Lew et al., 2009; Lew et al., 2010) . There is overlap between PTSD and the symptoms and problems associated with these comorbid conditions, which complicates the clinical presentation and makes it difficult to determine to the etiology of specific symptoms (e.g., Belanger et al., 2009; Brenner, Vanderploeg, & Terrio, 2009) .
For example, veterans seen through polytrauma clinics frequently endorse a number of physical (e.g., headache, dizziness, sleep problems), cognitive (e.g., memory problems and poor concentration), and affective (e.g., irritability, sadness, anxiety) postconcussive symptoms associated with a remote history of mTBI (Hill, Mobo, & Cullen, 2009; Lew et al., 2009; Lew et al., 2010) . It is well known that there is overlap between postconcussive and PTSD symptoms, with a number of studies demonstrating a strong correlation between self-reported PTSD and postconcussive symptoms in polytrauma samples (Benge, Pastorek, & Thornton, 2009; Brenner et al., 2010; Cooper et al., 2011; Hill, Mobo, & Cullen, 2009; Hoge et al., 2008; Lew et al., 2009; Lew et al., 2010; Lippa, Pastorek, Benge, & Thornton, 2010; Schneiderman, Braver, & Kang, 2008) . Similarly, comorbidity between PTSD and depression is common among OEF/OIF veterans and there is also overlap in the symptom profiles of these disorders (i.e., sleep problems, irritability, and difficulty concentrating; see Hoge et al., 2008; Tanielian & Jaycox, 2008) .
Pain and substance use disorders, which are also common in polytrauma patients (Carlson et al., 2010; Lew et al., 2009; Lew et al., 2010) , can further complicate the interpretation of PTSD. For example, pain (head and musculoskeletal) resulting from injuries sustained during deployment is associated with emotional distress, sleep disturbance, and cognitive dysfunction (i.e., difficulty concentrating), which are also key features of PTSD (Lew et al., 2009; Nampiaparampil, 2008) . Moreover, pain can hamper the ability to cope with PTSD symptomatology and slow recovery (Nampiaparampil, 2008) . Likewise, substance use conditions can exacerbate emotional and cognitive problems associated with PTSD, which in turn can contribute to greater PTSD symptom endorsement and more functional impairment (Ginzburg, Ein-Dor, & Solomon, 2010; Tanielian & Jaycox, 2008) .
Taken together, OEF/OIF veterans often present to polytrauma clinics with a complex array of physical and mental health complaints that encompass multiple etiologies (i.e., PTSD, a history of mTBI/persistent postconcussive symptoms, depression, substance abuse, chronic pain, and sleep disturbance), which makes it difficult to know if symptoms are attributable to PTSD or another co-occurring condition. The presence of any one of these cooccurring conditions may also intensify PTSD symptomatology. As veterans with PTSD and a history of mTBI return home, providers are also faced with the question of how to provide the best possible evidence-based treatments for this diagnostically complex population. Inherent to the accurate assessment and treatment of these veterans is an assumption that PTSD as a construct is the same in this population as in other trauma groups. To our knowledge, no previous study has examined the latent structure of PTSD in this relevant and fast-growing population of treatmentseeking OEF/OIF veterans. Examining the structure of PTSD symptomatology is especially salient at this time given that a new symptom structure has been proposed in the upcoming publication of the Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5; American Psychiatric Association, DSM-5 Development Website).
The current criteria for PTSD found in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, text revision (DSM-IV-TR; American Psychiatric Association, 2000) include three clusters of symptoms: reexperiencing (Criterion B), avoidance/numbing (Criterion C), and hyperarousal (Criterion D). Theoretical viewpoints, basic science findings, and confirmatory factor analyses of PTSD symptomatology have suggested that avoidance and numbing represent different latent variables in the symptom presentation of PTSD and should not be grouped together in the same symptom cluster (Friedman, Resick, Bryant, & Brewin, 2010) . Based on this evidence, the proposed DSM-5 diagnostic criteria for PTSD have been revised to reflect a four-factor symptom structure that divides avoidance and numbing symptoms into separate clusters. The proposed DSM-5 criteria consist of four distinct symptom clusters: intrusion symptoms (DSM-5 Criterion B), persistent avoidance of stimuli (DSM-5 Criterion C), negative alterations in cognitions and mood including emotional numbing (DSM-5 Criterion D), and alterations in arousal (DSM-5 Criterion E).
From a theoretical standpoint, Foa and colleagues (Foa, Zinbarg, & Rothbaum, 1992) were among the first to suggest that avoidance and numbing are separate conceptual processes, with avoidance being the reaction to reexperiencing symptoms and numbing being an autonomic effect of an overstimulated/hyperaroused system. A number of researchers have also expanded and proposed similar theoretical distinctions between avoidance and numbing symptoms (Breslau, Reboussin, Anthony, & Storr, 2005; Lintz, 1992; Taylor, Kuch, Koch, Crockett, & Passey, 1998) . Empirical evidence has further suggested that avoidance and numbing symptoms respond differently to intervention (Taylor et al., 2001; Taylor et al., 2003) , have different associations with other clinical syndromes such as depression (Taylor et al., 2001; Taylor et al., 1998) , and may differentially impact neural activity (Asmundson, Stapleton, & Taylor, 2004; Felmingham, Bryant, Kendall, & Gordon, 2002) .
Confirmatory factor analyses (CFAs) of PTSD symptomatology have also suggested that avoidance and numbing represent different latent variables in the symptom presentation of PTSD (Friedman, Resick, Bryant, & Brewin, 2010) . The most commonly supported factor composition appears to be a four-factor model first proposed by King and colleagues (King, Leskin, King, & Weather, 1998 ) that mirrors the DSM-IV-TR reexperiencing (e.g., recurrent thoughts/memories of the event, recurrent nightmares, flashbacks) and hyperarousal (e.g., sleep disturbance, irritability/ anger, exaggerated startle response) symptom clusters, but splits numbing (e.g., inability to recall important aspects of the trauma, restricted range of emotions, feeling of foreshortened future) and avoidance (e.g., avoidance of thoughts, feelings, conversations, activities, places, or people related to the trauma) into separate factors. Several studies have supported an alternative four-factor model (Baschnagel, O'Conner, Colder, & Hawk, 2005; Shevlin, McBride, Armour, & Admason, 2009; Simms et al., 2002 ) that maintains distinct reexperiencing, avoidance, and hyperarousal factors similar to the King et al. model, but combines numbing symptoms with several hyperarousal symptoms (i.e., sleep disturbance, irritability, and difficulty concentrating) into a general "dysphoria" factor. Several recent papers, however, have highlighted that the King et al. factor-model appears to provide the best fit in clinical samples with high base rates of PTSD and is more consistent with the vast theoretical and empirical literature supporting a distinction between reexperiencing, avoidance, numbing, and hyperarousal symptoms (McDonald et al., 2008; Miller et al., 2010) .
The King et al. (1998) four-factor model of PTSD symptomatology has demonstrated a superior fit relative to the current DSM-IV-TR three-factor model across a number of populations exposed to a diverse range of traumatic experiences. The majority of these studies have assessed PTSD symptoms with the PTSD Check List-Civilian (PCL-C; Weathers, Litz, Herman, Huska, & Keane, 1993) . This is important because the PCL-C items directly correspond to the 17 PTSD symptoms (Criterion B, C, and D) in the DSM-IV-TR. CFAs of the PCL-C across samples of cancer survivors (DuHamel et al., 2004) , elderly hurricane survivors (Schinka, Brown, Borenstein, & Mortimer, 2007) , victims of community violence (Marshall, 2004) , sexually harassed women (Palmieri & Fitzgerald, 2005) , and active duty military personnel (Mansfield, Williams, Hourani, & Babeu, 2010 ) have all supported a four-factor model of PTSD symptoms.
Although a number of previous studies have demonstrated the superior fit of a four-factor model of PTSD symptoms compared to the DSM-IV-TR three-factor model across samples of Vietnam veterans with high rates of PTSD (Amdur & Liberzon, 2001; King et al., 1998; McDonald et al., 2008; Miller et al., 2010) , less is known regarding PTSD's factor structure among OEF/OIF veterans. McDonald et al. (2008) found that King and colleagues (1998) four-factor model provided the best fit using the Davidson Trauma Scale (DTS; Davidson, Book, Colket, & Tupler, 1997 ) among a sample of OEF/OIF veteran research volunteers with a relatively low rate of PTSD (approximately 31% of sample). Most recently, Mansfield, Williams, Hourani, and Babeu (2010) conducted a CFA of the PCL-C using a large population-based sample of OEF/OIF activity duty military personnel. Again, the King et al. four-factor model provided the best fit. However, the sample was also characterized by a low level of PTSD, which is consistent with the literature documenting significantly lower rates of PTSD in OEF/ OIF active duty samples relative to veteran samples (e.g., Tanielian & Jaycox, 2008) , and raises the possibility that the Mansfield et al. findings may not generalize to veteran populations.
In the current study, we sought to determine if support for the four-factor model of PTSD could be generalized to a treatmentseeking sample of OEF/OIF veterans with a history (or suspected history) of mTBI and elevated rates of PTSD. We examined the fit of the leading four-factor model of PTSD symptoms reviewed above (King et al., 1998) by conducting a CFA using the PCL-C among returning OEF/OIF veterans seen through a VHA polytrauma clinic. We also compared the fit of the four-factor model to the current DSM-IV-TR three-factor model of PTSD symptoms (see Table 1 ).
Method Participants
Following Institutional Review Board approval, we reviewed the charts of 361 OEF/OIF veterans who were seen at a Veterans Affairs outpatient polytrauma clinic from September 2007 through August 2008 for a comprehensive TBI evaluation. Of the initial 361 files reviewed, two participants did not complete the PCL-C and were removed from the final dataset. Total scores on the PCL-C were screened to identify potential univariate and multivariate outliers. No univariate outliers were identified (all PCL-C total scores Ϯ 2.19 SDs from the mean). Multivariate outliers were defined as cases with Mahalanobis distance statistics (D 2 ) greater than the critical chi-square cutoff of p Ͻ .001. Based on this criterion, 11 cases were identified as multivariate outliers and removed from the dataset. Relative to the final sample of 348, the 11 outliers excluded from the dataset were less likely to be married, (final sample ϭ 48.3% vs. outliers ϭ 9.1%, 2 (1, N ϭ 359) ϭ 5.13, p ϭ .02). There were no significant differences between included and excluded cases on the remaining demographic variables. Demographic and clinical characteristics of the final sample (N ϭ 348) are presented in Table 2 . Based on recommended cut scores on the PCL-C (McDonald & Calhoun, 2010; Weathers et al., 1993) , 61.5% of the sample would likely meet DSM-IV-TR diagnostic criteria for PTSD.
Measures
PTSD symptoms were measured using the National Center for PTSD 17-item checklist (PCL-C; Bliese et al., 2008; Weathers et al., 1993) . The 17 items on this self-report measure were designed to mirror the diagnostic criteria for PTSD as defined in the DSM-IV-TR. As such, the items measure PTSD symptoms in the domains of reexperiencing, avoidance/numbing, and hypervigilance. Participants rated each item using a five-point Likert scale (1 ϭ not at all, 2 ϭ a little bit, 3 ϭ moderately, 4 ϭ quite a bit, 5 ϭ extremely) to indicate the degree to which they had been bothered by each symptom over the past month. Individuals with scores of 50 or higher on the PCL-C are likely to meet diagnostic criteria for PTSD (McDonald & Calhoun, 2010; Weathers et al., 1993) . Al- though a military version of the PCL does exist (PCL-M; Weathers et al., 1993) , we used the civilian version in this study as have other CFAs using samples of military personnel (Mansfield et al., 2010) . Our choice to use the civilian version was guided by the fact that the military version specifically asks participants to consider PTSD symptoms in response to stressful military experiences, whereas the civilian version allows participants to consider PTSD symptoms in response to any past traumatic experience (including military experiences). Fifteen participants failed to complete one or two items one the PCL-C. The scores for these missing items were estimated from mean filling procedures based on the individuals' total PCL-C scores. For the current study, the distributions of individual PCL-C items (all skewness and kurtosis values Ͻ |.86| and |1.3|, respectively) and total PCL-C scores (skewness and kurtosis values Ͻ |.22| and |.95|, respectively) appeared satisfactory.
Procedure
All study participants were referred to the outpatient polytrauma clinic through a VHA mandated TBI screening procedure. A referral to the polytrauma clinic was automatically generated if the veteran provided a positive response the following items: (a) Did you have any injury(ies) during your deployment from any of the following (check all that apply: fragment, bullet, explosion, etc.); (b) Did any injury you received while deployed result in any of the following (check all that apply: being dazed, confused, or "seeing stars," not remembering the injury, losing consciousness, head injury, etc.); (c) Did any of these begin or get worse afterward? (check all that apply: dizziness, headaches, memory problems, balance problems, ringing in the ears, irritability, sleep problems); and (d) In the past week, have you had any of the above symptoms? (check all that apply: dizziness, memory problems, etc.). It should be noted that only veterans with a probable history of TBI (Items a-c) who also had current symptoms (Item d) were referred to the polytrauma clinic for further evaluation, are where thus included in the study sample. On an injury questionnaire, veterans also reported the date(s) of injury. Participants completed the PCL-C as part of the comprehensive polytrauma evaluation.
Data Analyses
The factor structure of the PCL-C was analyzed with confirmatory factor analysis using the structural equation modeling program AMOS 17.0 (Arbuckle, 2008) . Individual PCL-C item mappings for the three and four-factor models are presented in Table 1 . For both the three and four-factor models, each PCL-C item was specified to load on only one factor and factors were allowed to correlate. Covariance matrices of the PCL-C items were analyzed using maximum likelihood estimation. Overall model fit was assessed with the chi-square goodness of fit index ( 2 ), comparative fit index (CFI), root mean square error of approximation (RMSEA), and standardized root-mean-square residual (SRMR). We used the following recommendations for good (and acceptable) model fit: CFIs Ն .95 (.90Ϫ.94), RMSEAs Յ .06 (to .08), and SRMRs Յ .08 (to .10; Browne & Cudeck, 1993; Hu & Bentler, 1999) . Because the two models we examined were nested, changes in chi-square values (⌬ 2 ) relative to changes in degrees of freedom (chi-square difference tests) were used to compare the fit of the models.
Results

Analysis of Factor Structure
The fit of the three-factor model was less than optimal, 2 (116, N ϭ 348) ϭ 520.94, p Ͻ .01, CFI ϭ .91, RMSEA ϭ .10, SRMR ϭ .05. Specifically, the CFI and SRMR were acceptable, but the RMSEA indicated a poor fit the data. The four-factor model, however, demonstrated a considerably better fit on all indices, 2 (113, N ϭ 348) ϭ 399.28, p Ͻ .01, CFI ϭ .94, RMSEA ϭ .08, SRMR ϭ .04. For the four-factor model, the CFI and RMSEA values were in the acceptable range, and the SRMR was in the optimal range. Further, a direct comparison of the models showed that the four-factor model provided a significant improvement in fit over the three-factor model ⌬ 2 (3, N ϭ 348) ϭ 131.8, p Ͻ .01. Standardized factor loadings and factor correlations for the four-factor model are presented in Table 3 . In the four-factor model, each item loaded significantly on its respective factor, and all standardized parameter estimates were greater than or equal to .62. The correlations among factors ranged from .75Ϫ.85.
Discussion
Consistent with prior factor analytic evidence, the three-factor model provided a poor fit to the data suggesting that the latent factor structure of PTSD symptoms may not be best represented by the current definition of three symptom clusters as found in the Note. PCL-C ϭ Post-Traumatic Stress Disorder ChecklistϪCivilian from Weathers et al. (1993) ; Time since injury (months) ϭ time between most recent self-reported mTBI and evaluation.
DSM-IV-TR.
Moreover, the results demonstrate that a four-factor model, comprised of distinct reexperiencing, avoidance, numbing, and hyperarousal factors, provides a superior fit relative to the DSM-IV-TR three-factor model. The high correlations among factors observed in the four-factor model are consistent with those reported in prior CFAs (e.g., Mansfield et al., 2010; McDonald et al., 2008) and suggest that reexperiencing avoidance, numbing and hyperarousal are distinct dimensions that together reflect the PTSD construct (King et al., 1998) . Importantly, the current study extends support for the fourfactor model of PTSD symptomatology to a relevant and fast growing population of OEF/OIF veterans who are returning from deployment with a with a complex set of comorbid conditions that have overlapping symptoms, including PTSD, a history of mTBI/ persistent postconcussive symptoms, depression, substance abuse, chronic pain, and sleep disturbance (e.g., Brenner et al., 2009; Hoge et al., 2008; Lew et al., 2010; Tanielian & Jaycox, 2008) . Together with theoretical and empirical evidence, our findings support that avoidance and numbing symptoms be grouped in separate diagnostic clusters-a change that has been proposed in DSM-5 (American Psychiatric Association, DSM-5 Development Website). By more accurately reflecting the underlying structure of PTSD symptoms, the proposed DSM-5 model may improve diagnostic accuracy and facilitate research into the etiology of PTSD. For example, as it currently stands in DSM-IV-TR, it is not necessary to endorse symptoms of avoidance in order to satisfy criteria for a diagnosis of PTSD. However, if avoidance symptoms are a core feature of PTSD, correctly identifying those individuals with and without the disorder will be improved by requiring the endorsement of avoidance symptoms as does DSM-5.
Acknowledging avoidance and numbing as separate factors also has important implications for the treatment of PTSD. A number of researchers have suggested that recommended treatments for PTSD, which include cognitive-behavior and exposure based therapies (VA/DoD Clinical Practice Guideline for Management of Posttraumatic Stress, Department of Veterans Affairs and Department of Defense, 2010), may be less effective for veterans with persisting cognitive dysfunction associated with mTBI (Belanger et al., 2009; Nelson, Yoash-Gantz, Pickett, & Campbell, 2009; Vasterling, Verfaellie, & Sullivan, 2009) . However, there is very little empirical data directly addressing this important question. In civilian populations, Taylor and colleagues (2001) found that a group of individuals with greater pretreatment numbing symptoms, but with comparable levels of other PTSD dimensions, showed a worse response to 12 weekly sessions of cognitive behavior therapy (CBT). Results from another study found that compared to eye movement desensitization and reprocessing (EMDR) and relaxation training, exposure therapy was beneficial in reducing avoidance symptoms, but was no better than the other treatments at reducing numbing symptoms (Taylor et al., 2003) . There is also evidence that numbing symptoms, but not other dimensions of PTSD, are associated with reduced attention processing as reflected in reduced P300 event-related potential waveforms (Felmingham et al., 2002) .
Taken together, these initial findings suggest that cognitivebehavior and exposure based therapies may be less effective for individuals with greater numbing symptoms, possibly due to attention processing deficits. There is some indication of reduced attention processing among OEF/OIF soldiers with histories of mTBI. For instance, Lew, Poole, Alvarez, and Moore (2008) found Separating avoidance and numbing symptoms into separate diagnostic clusters is one of the most substantive changes proposed to the PTSD diagnostic criteria in DSM-5. It is important to point out, however, that the proposed changes also include the addition of new symptoms that were not assessed in the current study. Three new symptoms in particular have been added: self-blame regarding traumatic event (DSM-5 Criterion D3), negative emotional state (DSM-5 Criterion D4), and reckless or self-destructive behavior (DSM-5 Criterion E2). The avoidance cluster contains a total of two symptoms that are nearly identical to those found in DSM-IV-TR, with the added clarification that DSM-5 Criterion C1 involves an exclusive focus on avoiding internal reminders (e.g., thoughts, feelings, or physical sensations) and DSM-5 Criterion C2 involves an exclusive focus of avoiding external reminders (e.g., people, place, conversations, activities). In addition, the symptom of having a sense of a foreshortened future (DSM-IV-TR Criterion C7) has been expanded and revised to include negative expectations about one's self, others, and one's future (DSM-5 Criterion D2). The phrasing of other symptoms has also been slightly modified in DSM-5. The current study is unable to offer direct support for the DSM-5 four-factor grouping of 20 symptoms because the PCL-C, which was used in the current study to assess PTSD symptoms, does not include the three new symptoms or additional modifications. It will be important for future studies to conduct factor analyses of symptom measures or clinical interviews that are revised to reflect the DSM-5 PTSD symptoms to confirm that the proposed four-factor structure continues to offer the best fitting model.
The use of a self-report instrument (PCL-C) to assess PTSD symptoms is also a potential limitation of the study. Compared to the use of clinician administered diagnostic assessments, selfreport measures may be subject to misinterpretation and biases that can have a negative impact on reliability and validity. It is important to note, however, that the PCL-C contains items that directly correspond to PTSD symptoms presented in the DSM-IV-TR, is widely used throughout the VHA, and is the most frequently used measure in prior factor analytic investigations of the symptom structure of PTSD (McDonald & Calhoun, 2010 ).
In conclusion, our results add to the growing evidence that the latent structure of PTSD symptoms is not best represented by the current three-factor model in the DSM-IV-TR, but rather by the four-factor model proposed in DSM-5. This study makes a unique and important contribution by extending the generalizability of the four-factor model to veterans returning from duty in Iraq and Afghanistan. It is promising that despite the diagnostic, clinical, and conceptual complexity of the polytrauma population, the PTSD symptom structure seems unvaryingly similar to other populations. Given the increasing number of veterans who are returning from deployment with PTSD symptomatology, it is imperative that the proposed DSM-5 diagnostic criteria accurately reflect the underlying structure of PTSD symptoms in this population. Accurate assessment and diagnosis of PTSD will go far to inform treatment, with the ultimate goal of improving the quality of life for returning veterans and other trauma exposed populations.
